Accurately predicting near-road PM 2.5 concentrations is important for project level transportation conformity and health risk analysis. This study assessed the capability and performance of three dispersion models, CALINE4, CAL3QHC, and AERMOD, in predicting near-road PM 2.5 concentrations. An intersection in Sacramento, California and a busy road in London, United Kingdom were used as sampling sites to evaluate how model predictions differed from observed PM 2.5 concentrations. Screen plots and statistical analyses indicated that, at the Sacramento site, CALINE4 and CAL3QHC performed moderately well, while AERMOD under-predicted PM 2.5 concentrations. For the London site, both CALINE4 and CAL3QHC resulted in over-predictions when incremental concentrations due to on-road emission sources were low, while under-predictions occurred when incremental concentrations were high. The street canyon effect and receptor location likely contributed to the relatively poor performance of the models at the London site.
CONCLUSIONS STUDY AREAS
Longitude and Latitude
• CALINE4 was developed by the California Department of Transportation (Caltrans); It predicts pollutant concentrations for receptors located within 500 meters of the roadway.
It models concentrations at a point with coordinates (x, y, z) based on the Gaussian equation:
• CAL3QHC was developed by the U.S. EPA; it is also a Gaussian-based model and was designed to consider vehicular queues at signalized intersections.
• AERMOD is also a Gaussian-based model; it was developed by the U.S. EPA and the American Meteorological Society. AERMOD is the EPA-recommended model for evaluating the dispersion of inert pollutants from point, area and line sources under short-range, steady-state conditions.
DISPERSION MODEL DESCRIPTIONS
: required input; : optional input; ■ : required for CAL3QHC's queue algorithm.
Statistical Tests
• In the Sacramento case, model results paired in space and time from CALINE4 and CAL3QHC matched the observed concentrations moderately well, while AERMOD tended to under-predict near-road PM 2.5 concentrations.
• In the London case, model results paired in time from CALINE4 and CAL3QHC did not match the observed concentrations well.
• CALINE4 and CAL3QHC produced concentration estimates that were not statistically different; for the Sacramento site, the predicted concentrations from AERMOD were significantly lower than those provided by CALINE4 or CAL3QHC.
• AERMOD allowed for greater resolution in replicating atmospheric conditions; however, it required more meteorological data, some of which was unavailable.
• The monitoring data available for this study (only one location in the London case and two locations in the Sacramento case) enabled us to complete an exploratory assessment but limited our ability to explore how well each model addressed spatial variations in concentrations. Further research is needed to examine model performance at various near-road distances.
There are three receptors: two at location D1 with heights of 3m and 9m, respectively; one at D3 with a height of 3m. In the above reference frame, the (x, y) coordinates of D1 and D3 are (18.3m, 19.4m) and (74.5m, 75.6m) . Measurements obtained using a single IMPROVE module (see http://aqp.engr.ucdavis.edu/ Documents/1996-Ashbaugh-UCDCaltrans.pdf for details).
There is one receptor: the receptor's coordinates in the above reference frame are (0, -13.5m); the height of the receptor is 3m. Measurements obtained using a two tapered-element oscillating microbalance (TEOM) (see Using CALINE Dispersion to Assess Vehicular PM 2.5 Emissions by Yura et al., 2007) . 
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Under-prediction by CALINE4 and CAL3QHC tended to increase with concentrations for the London Site. For scale: Nearest receptors are approximately 15 m from the road centerline in both cases.
London (with background)
London (without background) Test Results for Under-and Over-Prediction Bias
